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Description

TECHNICAL FIELD

[0001] This invention lies in the field of methods and apparatus for analysing data and finds particular application in
summarising data.

BACKGROUND TO THE INVENTION

[0002] Recent advances in technology, such as CD-ROMs, Intranets and the World Wide Web have provided a vast
increase in the volume of information resources that are available in electronic format.
[0003] A problem associated with this increase in resources is that of locating and identifying sets of data (i.e. data
sets, examples of which include magazine articles, news articles, technical disclosures and other information) of interest
to individual user of these systems.
[0004] Information retrieval tools such as Search engines and Web guides are one means for assisting users to
locate data sets of interest. Proactive tools and services (e.g. News groups, broadcast services such as the POINT-
CAST™ system available at www.pointcast.com or tools like the JASPER agent detailed in the applicants co-pending,
published international patent application PCT GB96/00132,) may also be used to identify information that may be of
interest to individual users.
[0005] Once data sets of interest have been located by the information retrieval tool, the user is commonly provided
with a summary of the data set. "Patterns of Lexis in Text (Describing English Language Series)" Michael Hoey, Oxford
University Press, 1991 ISBN 0194371425 details one approach to summarising data sets.
[0006] In another known summarisation technique, described in "A Trainable Document Summarizer" by Kupiec J
et al., SIGIR Forum, 9 July 1995, document summarisation is approached as an extraction problem. Given a training
set of documents with hand-selected document extracts, Kupiec et al. developed a classification function that estimates
the probability that a given sentence is included in an extract. New extracts are then generated by ranking sentences
according to this probability and selecting a user-specified number of the top scoring ones. The classification function
takes account of such features as location of a sentence in a document and most frequently occurring content words.
[0007] A typical summary produced by a prior-art method will detail the primary subject matter (i.e. the main topic)
of the data set. However, target data items, which the user is actually interested in are often not the main topic of the
data set located. Under these circumstances, a summary which only gives the main topic will not identify how or why
the target data items are relevant to the data set, or the location of these target data items within the data set.
[0008] By way of example, the target information may be the birth date of the author "D.H. Lawrence". A search
engine may locate this information in an article whose primary subject matter is a critique of his novel "Sons and
Lovers". An information retrieval tool, having found the birth date, would select the critique and produce a summary.
This summary however will not actually contain the birth date of D. H. Lawrence as the author's birth date would be of
almost no importance to the main topic in a critique of "Sons and Lovers". Nor would the summary identify where in
the critique the information about the author's birth date appears.
[0009] According to a first embodiment of the present invention there is provided an apparatus for generating cus-
tomised summaries of data sets, the apparatus comprising:

an input for receiving a data set to be summarised;
an input for receiving at least one predetermined target data item;
sectioning means for dividing said data set into one or more sections according to pre-determined criteria;
ranking means operable for each said section to compare data within the said section with at least one received
target data item and for calculating a ranking value for the said section, said ranking value being dependent on
the outcome of said comparisons for the said section; and
compiling means for compiling a customised summary of said data set by selecting one or more of said one or
more sections according to their respective ranking values.

[0010] For instance, sections having a ranking value which is above (or below, depending on the circumstances) a
preselected threshold might be selected.
[0011] According to a second embodiment of the present invention there is provided a method for generating a
customised summary of a data set, the method comprising the steps of:

i) receiving, as input, a data set to be summarised;
ii) receiving, as input, at least one predetermined target data item;
iii) dividing said data set into sections according to predetermined criteria;



EP 0 976 069 B1

5

10

15

20

25

30

35

40

45

50

55

3

iv) comparing data items in each said section against one or more target data items received at step ii);
v) calculating a ranking value for each said section in dependence upon the outcome of the respective said com-
parisons; and
vi) compiling a customised summary of said data set by selecting one or more of said one or more sections ac-
cording to their respective ranking values.

[0012] Preferably, target data items can be input to the apparatus by a user, for instance either directly or via a user
profile. An advantage of such embodiments of the invention is that they enable a summarising tool to generate a
summary of a data set that includes target data items specified by a user for whom the summary is generated.
[0013] There are many additional features which may be provided, separately or in combination, by preferred em-
bodiments of the present invention and at least some of these are discussed as follows.
[0014] Data sets may be divided into sections according to sentences, paragraphs, and other punctuation. Alterna-
tively, other formats such as pages and chapters and headings may form section boundaries.
[0015] Within the context of summarising data sets, a key data item is a data item that forms a substantive component
of the information contained within the data set. For example, in a document consisting of written prose, articles and
conjunctions (for instance words such as 'it', 'are', 'as', 'the', 'when', 'they', 'by' etc.) are typically not considered to be
key data items. This is because they do not identify subject matter contained within the data set.
[0016] According to preferred features of the present invention, the apparatus further comprises:

means for identifying one or more key data items in each said section according to a predetermined stop list;
calculating means operable for each said section to calculate one or more distribution values indicative of the
relevance of information contained in the said section to the information content of said data set as a whole, each
said distribution value representing a different predetermined measure of the distribution, in said data set, of oc-
currences of key data items identified in the said section; and
adjustment means for adjusting said ranking value for each said section according to the respective said one or
more distribution values.

[0017] Preferably the method further comprises the steps of:

a) identifying key data items within each said section from step iii) according to a pre-determined stop list;
b) calculating, for each said section, one or more distribution values indicative of the relevance of information
contained in the said section to the information content of said data set as a whole, each said distribution value
representing a predetermined measure of the distribution of occurrences of the key data items of the said section
in said data set; and
c) adjusting said ranking value from step v) for each said section in dependence upon the respective said one or
more distribution values.

[0018] Refining ranking values according to the distribution of key data items within the data set allows the summary
to detail target data items within the context of the main topic of the data being summarised. This increases the user's
ability to determine how relevant a particular data set is for their intended purpose.
[0019] Preferably the apparatus and method calculate the distribution value for each section by:

determining a first score for each key data item in each section; and
for each section, summing said first scores for each key data item,

wherein said first score of each key data item is calculated as the number of times the key data item of consideration
occurs in the data set less the number of times the key data item of consideration occurs in the section of consideration.
[0020] This feature of the invention is a measure of how frequently the key data items of a particular section occur
throughout the remainder of the data set being analysed. It is one measure of the distribution of key data items through-
out the data set.
[0021] Preferably said apparatus and method calculate a second score for each key data item and either calculate
or modify said distribution value dependent on said second scores, said second scores being calculated by:

assigning a position value to each section of the data set corresponding to the position of the section within the
data set; and
for each key data item of the data set, performing the calculation of subtracting the position value of the first section
in which the key data item of consideration occurs from the position value of the final section in which the key data
item of consideration occurs.
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[0022] The second score operates so as to weight those key data items that are spread widely throughout the data
set more heavily than those key data items clustered around one portion of the data set. The assumption behind this
feature is that key data items that are widely spread throughout the data set are likely to be of greater importance to
the main topic of the data set being summarised than those clustered around one section.
[0023] Preferably said apparatus is adapted to order selectively, according to user input, the sections within the
summary according to either the position value of the sections in the data set or according to the ranking value of the
sections.
[0024] Preferably said method further comprises the step of receiving a selection input to select between a summary
comprising a plurality of sections ordered according to their position values and a summary comprising a plurality of
sections ordered according to their ranking values.
[0025] Preferably said apparatus and method:

calculate a third score for each key data item by identifying every pair of sections in which the key data item of
consideration co-occurs and for each pair of sections subtracting the lower position value for the co-occurring
sections of consideration from the higher position value of the co-occurring sections of consideration and
dividing the result by the second score of the key data item of consideration;
calculate a first adjustment value for each section by summing the third scores calculated for each key data item
of each section; and
adjust said ranking value for each section dependent on the first adjustment value of each section.

[0026] This first adjustment value allows each key data item to contribute to the weighting of each section according
to the number of times the key data item occurs in other sections of the data set and according to the separation within
the data set of the first and last occurrence of the key data item. Accordingly, key data items that occur frequently will
contribute greater amounts to a section's weighting than key data items that are clustered around a small section of
the data set.
[0027] Preferably, said apparatus and method calculate a second adjustment value for each section by dividing said
first adjustment value for each section by the square root of the distribution value of each section.
[0028] This calculation normalises the first adjustment value against the length of a section. It has been found that
the square root of the distribution value provides better results than dividing by the distribution value alone. This may
be because the square root of the second value is a compromise between the proposition that section length has no
bearing on the relevance of that section to the main topic of the information in question and the proposition that the
length of a section solely determines how relevant that section is to the main topic of the information in question.
[0029] Preferably, said apparatus and method modify the ranking value of each section by dividing each ranking
value by the position value of the corresponding section.
[0030] This modification to the ranking value increases the weighting of those sections occurring earlier in a piece
of information over those sections occurring later in the piece of information.
[0031] Where different types of data set are summarised, alternative rules relating to the distribution of key data
items may apply. For example, in an information table, headings on columns and/or rows are likely to form a basis for
an accurate summary of the information contained within the data set.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] An information summariser according to an embodiment of the present invention will now be described, by
way of example only, with reference to the accompanying figures, in which:

Figure 1 shows an information retrieval and processing system incorporating the information summariser;
Figure 2 shows a schematic representation of the information summariser of Figure 1 in use;
Figure 3 is a schematic representation of components of the information summariser;
Figure 4 is a flow chart of the operation of the information summariser of Figure 1;
Figure 5 is a flow chart of step 405 in Figure 4;
Figure 6 is a flow chart of steps 410 and 415 in Figure 4;
Figure 7 is a flow chart of step 420 in Figure 4;
Figure 8 is a flow chart of additional features that may be incorporated into the embodiment detailed in Figure 4;
Figure 9 is a flow chart of additional features that may be incorporated into the embodiment of Figure 4;
Figure 10 is a flow chart of step 830 in Figure 8;
Figure 11 is a flow chart of additional features that may be incorporated into step 830 of Figure 8;
Figure 12 is a flow chart of additional features that may be incorporated into step 830 of Figure 8;
Figure 13 is a flow chart of additional features that may be incorporated into step 830 of Figure 8;
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Figure 14 is a flow chart of additional features that may be incorporated into step 830 of Figure 8;
Figure 15 is a flow chart of additional features that may be incorporated into step 420 of Figure 4.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0033] Referring to Figure 1, the information summariser may be built into a known form of information retrieval
architecture, such as a client-server type architecture connected to the Internet.
[0034] In more detail, a customer of an Internet service provider, telecommunications carrier or some other form of
service provider, such as an international company, may have multiple users equipped with personal computers or
workstations 140. These may be connected via a World Wide Web (WWW) viewer 135 in the customer's client context
to the customer's WWW file server 130. An information summarising tool 100 may form an extension of the viewer
135, and may actually be resident on the WWW file server 130.
[0035] The customer's WWW file server 130 may be connected to the Internet in known manner, for instance via the
customer's own network 145 and a router 150. Service providers' file servers 155 can then be accessed via the Internet,
again via routers 165.
[0036] Also resident on, or accessible by, the customer's file server 130 are an information access tool 105, a profile
store 115 for storing user profiles used by the information access tool 105 and an intelligent page store 110 also used
by the information access tool 105.
[0037] The information access tool 105 may be of a type known as a JASPER agent identified above.
[0038] In one embodiment the summarising tool 100 may be built as an extension of a known viewer such as Netscape
and operate to summarise WWW pages extracted by viewer 135. However, clearly the summarising tool 100 could be
built into other environments or used independently, and can be used to summarise documents and data sets from
many different sources or of many different types. They will preferably however be in an electronic format, or convertible
to such a format, which the summarising tool 100 is adapted to receive and process. Further, documents and data sets
most suitable for processing by the summarising tool 100 will usually be in textual form, for instance a spoken natural
language such as English.
[0039] Referring to Figure 2, in overview, the summariser 100 works by dividing a data set 200 into sections 295,
analysing the sections 295 and selecting certain sections to produce a summary 235. Data sectioning rules 240 de-
termine how a data set 200 is divided. The sections 295 are analysed in relation to target data items 215, usually
reflecting a user's interests, and in relation to key data items 225 reflecting the subject matter of the data set 200 itself.
Then summary generation rules 230 are used to determine how the sections are selected, in the light of the analysis.
[0040] The summariser 100 comprises a processing module 205 which is adapted to receive a data set 200 and a
set of target data items 215. The module 205 produces key data items from the data set 200 itself and analyses the
data set 200 to generate a summary 235 thereof as output.
[0041] The set of target data items 215 are indicative of one or more types of information that a user wishes to locate
in a data set 200. Such target data items therefore can include keywords, terms, phrases, numbers, dates and/or other
information that serve to identify and/or define information of the type that the user wishes to locate.
[0042] Similarly, the key data items can comprise keywords, terms, phrases, numbers, dates and/or other information.
[0043] The preferred embodiment described has a further two inputs. These are stop list information 210 and stem
information 220 which are used in producing the key data items 225 from a data set 200.
[0044] The stop list information 210 contains lists of data items, such as commonly used words and definite and
indefinite articles, that typically will not serve to identify the subject matter of the data set 200. Such a list may be used
to delete superfluous data items from the data set 200. In this way data items more likely to be central to the subject
matter of the data set 200 may be identified and formed into a set of key data items 225. The stop list 210 may also
contain data items such as common phrases and terms.
[0045] The stem information 220 contains a list of pre-fixes and suffixes which are used to reduce data items in the
set of key data items 225 to a basic form. For example, assume that the word 'bounce' is a data item in the set of key
data items 225. The stem information 220 preferably operates to reduce "bounce" and, for example, any additional
occurrences of 'bouncing', 'bounced', 'bounces' etc in the key data item set 225 to the basic form 'bounc'.
[0046] Alternatively, Porter's Algorithm may be used to stem the key data items contained in the key data item set
225. Porter's Algorithm is detailed in Porter, M F, 1980: "An Algorithm for Suffix Stripping", published in Program 14
(3), pp 130-137.
[0047] It should be noted that stop lists and stem information may not be essential to a system for producing a key
data item set 225 from a data set 200. In particular, the stemming procedure may not be required if the system instead
has access to a full dictionary setting out both parts of speech and word endings. The essence of the stemming operation
is just to equate related words and in this respect a thesaurus could also be useful.
[0048] Alternative embodiments of the present invention may use a natural language processing algorithm and/or
system or some other technique known in the art to identify key data items 225 in a data set 200.



EP 0 976 069 B1

5

10

15

20

25

30

35

40

45

50

55

6

[0049] In use of the summariser 100, the sections 295, for a data set 200 that is primarily written in prose, are typically
sentences or paragraphs. In the example described below, each of the sections 295 is a sentence of the data set 200.
[0050] As a first step in selecting sections to make up a summary, the sections 295 are compared with a set of target
data items 215. This set of target data items 215 may be for instance a set of keywords from a user profile which is
reused in other processes. Indeed, in the embodiment of Figure 1, user profile information accessible to the summariser
100, and containing target data items for respective users, is actually that stored in the profile store 115 for use by the
information access tool 105. Each user profile in the profile store 115 comprises, at least in part, a set of target data
items 215 for the relevant user that may also be input to the processing module 205 of the summariser 100.
[0051] On the basis of the comparison between the sections 295 of the data set 200 and a selected set of target
data items 215, each section 295 is assigned a ranking value 285 which is a measure of the extent to which it contains
the set of target data items 215.
[0052] A distribution value 290 is then also calculated for each section 295. The distribution value 290 operates as
a measure of the relevance for each section 295 to the subject matter of the data set 200 as a whole. More detail on
ways of calculating the ranking values 285 and the distribution values 290 is provided below. In the present embodiment,
a comparatively high distribution value 290 indicates that a section 295 contains more detail on the subject matter of
a data set 200 than does a section 295 with a comparatively low distribution value 290.
[0053] A summary 235 of the data set 200 is then generated, based on the ranking values 285 and the distribution
values 290 that are calculated for the sections 295, using the summary generation rules 230. For instance, a summary
235 of the data set 200 may be generated by ordering the sections 295 according to their ranking values 285 and then
modifying the ranking values 285 according to the distribution values 290. A predetermined number of sections 295
are then consecutively selected in turn, from the highest ranked downwards, and output as the summary 235.
[0054] The summary 235 may be created by reproducing the selected sections in different orders. For instance, the
selected sections may be reproduced either in the order in which they appeared in the data set 200 or in the order of
their ranking value 285 as modified by the distribution value 290. The manner in which the summary 235 is created is
preferably selectable by a user.
[0055] The information summariser 100 and its operation are now described in more detail.
[0056] Referring to Figure 3, principal components of the information summariser 100 comprise the processing mod-
ule 205, a set of data stores and an input/output (I/O) capability 360. The information summariser 100 comprises
software and data stores which can be loaded and run on known types of platform, such as a customer's file server
130. Hardware to support the summariser 100 can therefore be of known type and will generally have an operating
system, data storage and processing capacity and be able to support data flows 320 between the various components,
and control communications 315 where needed, for instance between the processing module 205 and the I/O capability
360. (Although shown separated in Figure 3, the processing module 205 and the I/O capability 360 may in practice be
designed as different parts of the same software module.)
[0057] The processing module 205 comprises the software process, installed on processing capacity such as mi-
croprocessors of the file server 130, which instigates and controls the summarisation of a data set 200 in response to
inputs via the I/O capability 360.
[0058] The data stores comprise:

• a data sectioning rules store 330 that stores the data sectioning rules 240;
• a stop list store 335 that stores the stop list 210;
• a stemming rules store 340 that stores the stemming information 220;
• a target data items store 350 for storing the set of target data items 215;
• a processed data store 355 for storing data processed by the processing module 205;
• a data set store 365 for storing data sets 200;
• a distribution value rule store 395 for storing distribution value rules; and
• a summary generation rules store 390 for storing the summary generation rules 230.

[0059] Although shown separately in Figure 3 for clarity, one or more of the data stores may not be separate from
the processing module 205 but the contents simply embedded in the logic of the processing module 205. Further, the
data stores need not necessarily offer persistent storage. For instance, the target data items store 350 may simply
store target data items input by a user, or from another process, for the duration of a summarisation exercise on a
single data set.
[0060] The functionality of the I/O capability 360 is generally of known type and is not therefore discussed in great
detail herein. However, the sort of functionality it provides is as follows.
[0061] The I/O capability 360 communicates with systems and components external to the summariser 100 such as
a user's personal computer or workstation 140 or an information tool 105. It may further be connected to a corporate
communications network 145 and/or the Internet so that remote users, systems and components can access and run
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the summariser 100. The I/O capability 360 will generally provide interfaces for receipt of data sets 200 for processing
and for output of summaries 235. These interfaces may therefore be designed to accept and output text, Word and
HTML (HyperText Markup Language) formats, for example, for transfer by commonly used protocols such as Simple
Message Transfer (SMTP), HyperText Transfer (HTTP) and File Transfer (FTP). The I/O capability 360 will also provide
the user interface to the summariser 100 and therefore will generally have for instance a forms capability for capturing
user requests and information, possibly together with a registration and authentication process so that only registered
users can run the summariser.
[0062] If the processing module 205 is adapted to deal with data sets 200 in various formats such as plain text, Word
and HTML, the I/O capability 360 can operate to present data sets 200 to the module 205 so far as they arrive or are
stored in compatible formats. However, if the module is only adapted to operate on data sets 200 of one or two formats,
say plain text only, then the I/O capability 360 may preferably also provide a filter or conversion process so that data
sets 200 having other formats can be converted to the acceptable format. Commercial software is available for that
purpose and further detail is not therefore given herein.
[0063] It might be noted though that known filters of this type usually operate by stripping formatting characters from
a file, such as those for bold type and different fonts. This can mean that information normally present in a file, which
would have been useful to some forms of the summariser of the present invention, is lost. For instance, heading for-
matting characters stripped out by such a filter might otherwise be used to raise ranking values given to sections of a
data set 200 which are headings.
[0064] The I/O capability 360 may also provide an interface which can be called up by other processes so that
summarisation can be performed within another exercise. An example of that might be for instance a reporting tool in
a management system which has a requirement to offer summaries to high level users. Such a reporting tool may need
to run the summariser 100 on documents it needs to load to its system, using target data items it already stores in
relation to the high level users. Such a reporting tool could require to load both data sets 200 and target data items
215 directly to the summariser 100, via the I/O capability 360.
[0065] In operation, data sets 200 to be summarised can be loaded to the data set store 365. This might be done
on a "one-off" basis, for instance from the corporate network 145, or as a batch or repeated process, for instance via
the information tool 105 as a step in a regular operation otherwise carried out by the information tool 105. Receipt and
loading can also be dealt with by the I/O capability 360, for instance in response to direct inputs by a remote user or
in response to user inputs via the information tool 105.
[0066] Sets of target data items 215 can also be loaded, this time to the target data items store 350, on a "one-off"
basis or as part of a batch or repeated process. For instance, a user may enter a set of target data items 215 for use
in a specific summarisation exercise, or sets of target data items 215 may be loaded as the output of a user registration
exercise for a summarisation service. Again, receipt and loading can be dealt with by the I/O capability 360.
[0067] Alternatively, in the embodiment of Figure 1, a set of target data items 215 may be passed to the target data
items store 350 from the information tool 105. Here, the set of target data items 215 passed to the target data item
store 345 may be a user profile stored in the profile store 115.
[0068] A set of target data items 215 received from a user or other input to the summariser 100 may in practice be
modified by the processing module 205, for instance to extend it to include synonyms and other related words. This
could be done using a thesaurus or by using an information clustering technique, for instance such as that described
as using a similarity matrix in the applicant's co-pending international application PCT GB96/00132 referred to above.
[0069] Each of the data stores detailed above in relation to Figure 3 may be part of a random access memory, a hard
drive, a combination of these or other such memory devices well known in the art.

Process Overview

[0070] Figure 4 details the steps of one embodiment of the present invention. In particular, it shows the steps involved
in processing a data set 200 by dividing it into sections and ranking the sections in accordance with the presence in
the sections of target data items.
[0071] This process, run by the processing module 205, will be launched in known manner from the I/O capability
360 for instance in response to an incoming request from a user workstation 140. The incoming request may contain
a URL (Universal Resource Locator) for a file (data set 200) accessible via the Internet, an indication that summarisation
is required, and also, usually, user identification. Alternatively, of course, the user input may include the data set 200
or may include a means for the processing module 205 to locate a selected data set already stored in the data set
store 365. The user input may also contain a set of target data items 215, or the user identification may be sufficient
for the processing module 205 to locate a set of target data items 215 in the target data item store 350.
[0072] At step 400 the processing module 205 downloads the data set 200 from the given URL via the Internet, or
from the data store 365, and selects a set of data sectioning rules 240 from the data sectioning rules store 330. At step
405 the data set 200 is divided into sections 295 according to the data sectioning rules 240. Each section is then
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preferably stored in the processed data store 355. Further detail on the structure of the processed data store 355 is
provided below in relation to Figure 5.
[0073] At step 410, if the user input didn't include a set of target data items 215, the processing module 205 retrieves
a set from the target data items store 350, for instance selected according to the relevant user identifier. The processing
module 205 then compares each section 295 against the set of target data items 215.
[0074] The purpose of this comparison is to identify the number of times that data items in the set of target data items
215 occur in each selected section 295.
[0075] At step 415, a ranking value 285 is assigned to each section 295 corresponding to the number of instances
of target data items occurring in the selected section 295. This ranking value 285 is used to identify those sections 295
in the data set 200 that match closely with the set of target data items 215. Alternatively, the ranking value 285 may
be modified so as to account only once for key data items that are repeated in a section 295.
[0076] At step 420, the ranking values 285 of the sections 295 are assessed and a summary generated. In one
embodiment, the summary is generated from the ranking values 285 alone, with a pre-determined number of sections
295 selected from those sections 295 having the highest ranking values 285.
[0077] In other embodiments, discussed in greater detail below, various other rules are applied to the data set 200.
These rules adjust the ranking values 285 of the sections 295. They aim to produce a summary that contains contextual
information about the data set 200, so that the sections 295 forming the summary may be understood within the context
of the data set 200 as a whole.
[0078] All the rules for generating and modifying ranking values 285 can be stored in the summarising rules store
390 or one or more may be built into the processing module 205.

Sectioning

[0079] Figure 5 is a flow chart of step 405 in Figure 4 in greater detail.
[0080] At step 505, the rules for dividing a data set 200 into sections 295 are retrieved from the data sectioning rules
store 330. These rules will affect the way in which a summary is put together for the end user. If a data set 200 is
sectioned by sentence, it will result in a different summary from a data set 200 which has been sectioned by paragraph.
Similarly, a table might be sectioned by cell, row or column. Hence it may be preferable that a user can select the
particular data sectioning rules to be applied. This selection can be handled by interaction between the user and the
I/O capability 360 and passed to the processing module 205.
[0081] At step 510, the selected data set 200 is retrieved from the data set store 355 and a position value 280 is
initialised, preferably so that the identified sections 295 in the selected data set 200 can be labelled in a numerically
ascending order.
[0082] At step 515, the start of the data set 200 is tagged as the beginning of a section 295 and labelled with the
current position value 280 which is "1" in this case.
[0083] At step 520, the first data item of the data set 200 is read and at step 525 it is tested for whether it meets any
of the rules specified by the sectioning criteria, eg if the data item is a period marker signalling "end of sentence", then
under one rule set the end of a section 295 is identified.
[0084] If the end of section 295 criteria specified by the sectioning rules is not met, then the step 520 of reading the
next data item and the step 525 of testing this next data item are repeated until the end of a section 295 is identified.
[0085] When the end of a section 295 is identified, the step 530 of testing for the end of the data set 200 is applied.
Where this test is not satisfied, then the step 535 of incrementing the position value counter is performed and the above
process from the step 515 of tagging the start of a section 295 and labelling it with the current value of the position
counter is performed.
[0086] When an end of a data set 200 is identified, then the annotated data set 200 is stored in the data set store 355.
[0087] Alternatively, the data set 200 need not be annotated with section 295 tags and labels. A linked list structure
could be used, where each section is stored as an individual element of the linked list. A further alternative is to store
each section individually in a dynamically created array.
[0088] Applying steps of Figure 5 to the data set 200 of Figure 2 produces the result detailed below. In this example,
the sectioning rules applied is that each sentence represents a section 295 and each section 295 is labelled, in nu-
merically ascending order, with a position value 280.

Table 1

1 The cat sat on the mat.
2 A mat, a mat, my kingdom for a mat!
3 The dog also sat on the mat.
4 Both cat and dog sat on the mat.
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Assigning Ranking Values using Target Data Items

[0089] Figure 6 details steps 410 and 415 of Figure 4 of comparing each section 295 with the target data item set
and then assigning ranking values 285 to each section 295. At step 605, the target data items are retrieved from the
target data item store 345 and at step 610, the first data item of the first section 295 is retrieved, which is followed by
the step 615 of comparing the set of target data items 215 with the selected data item.
[0090] Where at step 620 a match is identified by the comparison between the set of target data items 215 and the
selected data item, then step 625 of incrementing the ranking value 285 for the current section 295 is performed.
Where, at step 620, a match is not identified, then the ranking value 285 for the section 295 is not incremented, and
the step 630 of testing for the end of the selected section 295 is performed immediately.
[0091] Where the data set 200 has been labelled and tagged during the sectioning process detailed in relation to
Figure 5, these tags may be used to identify the end of a section 295.
[0092] Where the results of the step 630 of testing for the end of a section 295 are negative, then the step 635 of
selecting the next data item of the data set 200 is performed and the process loops back to perform the step 615 of
comparing the selected data item with the set of target data items 215 and to perform the step 625 of incrementing the
ranking value 285 of current section 295 (if appropriate) for the newly selected data item.
[0093] Where the step 630 of testing for the end of a section 295 is positive, then the step 640 of testing for the end
of the data set 200 is performed. Typically, the current data item is compared against the "end of file character" or other
standard marker for indicating the end of a data set 200.
[0094] Where at step 640 the end of a data set 200 has not been reached, then the step 645 of selecting the next
section 295 and initialising a ranking value 285 for the newly selected section 295 is performed. Following this, the
step 635 of selecting the next data item of the newly selected section 295 is performed, before looping back to step
615 for the newly selected data item.
[0095] In the example data set 200 of Figure 2, the target data item are "night" and "star". Completing the steps of
Figure 6 for the example data set 200 produces:

[0096] (It should be noted that the above and following description treats the sections 295 of a data set 200 equally.
However, some sections may have higher relative importance in the data set 200 and these may be assigned an
increased ranking value 285. For instance, headings are identifiable in an HTML file and the processing module 205
may be designed to detect them and increase their ranking value 285.)

Generating a Summary

[0097] Figure 7 details the step 420 of Figure 4 of generating a summary of a data set 200 once the ranking value
285 of each section 295 has been determined.
[0098] At step 705, the summary generation rules are accessed by the summarisation control module 305. These
rules detail procedures for selecting sections 295 that will make up the summary.

Table 1 (continued)
5 The mat is on the floor.

6 The night was clear.
7 I counted the stars that night.
8 The dog sat on the floor.

Table 2

Section Position Value 280 Ranking Value 285 Sentence

1 0 The cat sat on the mat.
2 0 A mat, a mat, my kingdom for a mat.
3 0 The dog also sat on the mat.
4 0 Both cat and dog sat on the mat.
5 0 The mat is on the floor.
6 1 The night was clear.
7 2 I counted the stars that night.
8 0 The dog sat on the floor.
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[0099] In the present example, the rules select the sections 295 with the highest ranking value 285, in descending
order until a summary of predetermined length is generated.
[0100] Further embodiments discussed below may use more complex rules.
[0101] At step 710, the ranking values 285 of each section 295 are retrieved and compared against the summary
rules.
[0102] At step 720, those sections 295 conforming to the rules are selected and then the step 725 of ordering the
sections 295 in the summary is performed.
[0103] At least two ways of ordering the summary is possible, the first is to order the summary according to ranking
value 285 in ascending or descending order. The other way is to order the ranking value 285 in section 295 order, ie
in the order in which the sections 295 appear in the data set 200.
[0104] Following the step 725 of ordering the sections 295 of the summary, the step 730 of outputting or storing the
summary, according to processes well known in the art, may be performed.
[0105] Under the steps of Figure 7, the summary of the example data set 200 will consist of sections 6 and 7, namely:

6: The night was clear.
7: I counted the stars that night.

[0106] This is because each of these sections 295 have ranking values of 1 and 2. No other sections 295 are included
as all of the remaining sections 295 have the same ranking value 285, namely 0.
[0107] According to further embodiments discussed below, other sections 295 of the data set 200 may be incorpo-
rated into the summary.
[0108] Such embodiments have the advantage of generating a summary 235 that is based around sections 295
containing target data items and which has additional sections 295 of the data set 200 which serve to place the summary
235 into context with the overall subject matter of the selected data set 200.

Generating Sets of Key Data Values

[0109] Figures 8, 9 and 10 detail certain aspects of a further embodiment enabling the ranking values 285 to be
modified in accordance with contextual information of the data set 200. A set of key data items is generated for each
data set, key data items being relatively strongly related to the overall subject matter of the data set 200. Each section
295 is reviewed to obtain a distribution value 290 which reflects the proportion of key data items appearing in that
section. The distribution values 290 are then used to modify the sections' ranking values 285.
[0110] The distribution values 290 can be calculated and modified according to various different rules, as described
below, and these are stored in the distribution values rules store 395 for use by the processing module 205. (They may
alternatively of course be embedded in the process logic, as mentioned above.)
[0111] Referring to Figure 8, a step in generating a set of key data items for a data set 200 is to take out words with
little relevance to the overall subject matter. This can be done using the stop list 210.
[0112] At step 805, the first data item of the first section 295 of the data set 200 is accessed and the step 810 of
testing whether it is a key data item is performed. Typically, the step 810 of testing for a key data item is to access the
stop list 210 in the stop list data store 335. If the selected data item matches a word on the stop list 210, it is not
considered to be a key data item.
[0113] The stop list typically consists of small value words such as articles and conjunctives that do not tend to reflect
the subject matter of the data set 200 being summarised, eg words such as "it", "are", "they", "has", "where", "at", "in",
etc, etc.
[0114] Where a data item does not match any words on the stop list 210, then the step 815 of storing the data item
in the set of key data items 225 in the key data item store 350 is performed. This is done in a manner that serves to
identify the section 295 in which each data item was located, for instance by associating the key data items 225 with
position values 280.
[0115] The step 820 of checking for the end of the data set 200 is then performed with a negative result causing the
next data item of the data set 200 to be accessed from the data set store 355. The step 810 of identifying a key data
item 225 and the step 815 of storing the key data item in the key data item store 350 are then repeated for each next
data item until the end of the data set 200 is reached.
[0116] The step 835 of calculating a distribution value for each section 295 in the data set 200 is then performed, in
relation to the key data items 225. This calculation of distribution values is more fully described below with reference
to Figure 10.
[0117] Alternate embodiments can identify a set of key data items 225 in different ways and thus arrive at different
distribution values 290. For instance, additional steps are described in relation to Figure 9.
[0118] The purpose of calculating distribution values of key data items is to determine those sections 295 that reflect
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the subject matter of the selected data set 200 as a whole to a greater degree than other sections 295. Those sections
295 that more strongly reflect the subject matter of the data set 200 as a whole may then be incorporated into the
summary.
[0119] The distribution value 290 serves at step 840 as a mechanism for refining ranking values 285 and aids in the
selection of sections 295 to be included in the summary. Refining the ranking values is more particularly described
below with reference to Figures 10 to 15.
[0120] According to the example data set 200, the target data items are "night" and "star". The process of Figures
7 and 8 then produces the following key data item set 225 with ranking values 285 and position values 280:

[0121] Figure 9 details further steps which can be used in generating a set of key data items 225. The primary
differences between Figure 8 and Figure 9 is the step 920 of stemming key data items and the step 945 of deleting
duplicate and singleton key data items from the key data item set 225.
[0122] The step 920 of stemming key data items has the effect previously discussed in relation to Porter's Algorithm
of reducing key data items to a basic form. This step provides increased accuracy in calculation of distribution values
290 in that various grammatical forms of key data items such as nouns, adjectives and plurals will each form a match
with a specified target data item thereby increasing the ranking value of the section 295.
[0123] Duplicate key data items are those which occur more than once in a section 295. The step 945 of deleting
duplicate occurrences of key data items in any one section 295 of the data set 200 from the key data item set 350 may
be counter-intuitive at first sight. However, it has been found that sections with several different key data items 225
can be more relevant to the overall subject matter of a data set 200 than sections with one key data item repeated.
[0124] Singleton key data items occur only once in the whole data set 200. These are also deleted from key data items.
[0125] Applying this process to the processed data set 200 in Table 3 above results in:

[0126] Note that this embodiment assumes that the position of data items within a section 295 is insignificant. Note
also that duplicates of "mat" have been eliminated from section 2 and that "kingdom", "counted" and "stars" have all
been eliminated from the key data item set 350 because they only occur once in the data set 200.
[0127] The ranking values 285 of course remain unchanged at this stage.

Distribution Values

[0128] Figure 10 is a flow chart of the step 830 in Figure 8 for calculating a distribution value 290 for each section 295.
[0129] For each section, it comprises a number of steps, namely step 1005, step 1015 and step 1020, which together

Table 3

Section Position value 280 Ranking Value 285 Key Data Items 225

1 0 cat, sat, mat
2 0 mat, mat, kingdom, mat
3 0 dog, sat, mat
4 0 cat, dog, sat, mat
5 0 mat, floor
6 1 night, clear
7 2 counted stars night
8 0 dog sat floor

Table 4

Section Position Value 280 Ranking Value 285 Key Data Items 225

1 0 cat, sat, mat
2 0 mat
3 0 dog, sat, mat
4 0 cat, dog, sat, mat
5 0 mat, floor
6 1 night
7 2 night
8 0 dog sat floor
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comprise a loop for accessing in turn each of the key data items stored in the key data item store 350.
[0130] This loop bounds the step 1010 of calculating a first score for each key data item. This first score consists of
the number of times that the key data item of consideration occurs in every other section 295 of the key data set 200
apart from the current section 295. (Of course, where duplicate key data items have been deleted, as in step 945, the
first score cannot be higher than the total number of sections minus one.)
[0131] Once the step 1010 of calculating a first score for each key data item has been performed for the first section,
steps 1005, 1010, 1015 and 1020 are repeated for each subsequent section (not shown).
[0132] The process then moves on to perform the step 1025 of calculating a distribution value 290 for each section
295. This is performed by summing, for each section 295, the first scores of each key data item in the section 295.
[0133] This distribution value 290 reflects the number of times that each of the key data items of a section 295 occurs
in other sections 295 of the data set 200, the assumption being that the more frequently a data item occurs, the more
important it is to the subject matter of the selected data set 200.
[0134] Table 5 shows the results of applying the steps of Figure 10 to the example data set 200 of Figure 2. It results
for instance in the last section 295 having a distribution value of "6" because "dog" occurs twice elsewhere, "sat" three
times and "floor" once:

[0135] The above step 1010 of calculating a first score for each key data item may be calculated in a different manner,
namely as the sum of the total number of times that each key data item occurs in the key data items set less one.
[0136] The distribution values 290 for each section are then used to modify the ranking values 285 and thereby
modify the summary produced.
[0137] Typically, a number of sections 295 will have the same ranking value. This is because the ranking value is an
integer value of the number of target data items in the selected section 295. The distribution values 290 serve as a
measure for ordering those sections 295 with the same ranking value 285.
[0138] One approach to using the distribution values 290 to modify the ranking values 285 is to divide each distribution
value 290 by ten, or one hundred (whatever is appropriate), so that each distribution value 290 is reduced to a decimal
value, which can then be added to each ranking value.
[0139] In the present example, this produces:

Data Item Second Score

[0140] Figure 11 is a flow chart of the additional feature of calculating a second score for each key data item that

Table 5

Section Position Values 280 Ranking Value 285 Key Data Items 225 Distribution Values 290

1: 0 cat sat mat 8
2: 0 mat 4
3: 0 dog sat mat 9
4: 0 cat dog sat mat 10
5: 0 mat floor 5
6: 1 night 1
7: 2 night 1
8: 0 dog sat floor 6

Table 6

Section Position
Values 280

Ranking Value 285 Key Data Items 295 Distribution Values
290

Modified Ranking
Values

1 0 cat sat mat 8 0.8
2 0 mat 4 0.4
3 0 dog sat mat 9 0.9
4 0 cat dog sat mat 10 1.0
5 0 mat floor 5 0.5
6 1 night 1 1.1
7 2 night 1 2.1
8 0 dog sat floor 6 0.6
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may be incorporated into step 830 of Figure 8. This second score may then be used to modify the distribution values
290 of each section 295 calculated above or may be used separately to calculate new distribution values 290.
[0141] The process of Figure 11 represents an alternate measure of the distribution of key data items within the key
data items set.
[0142] The process of Figure 11 commences with the step 1105 of retrieving the set of key data items 225 from the
key data item store 350 and then proceeds through a number of calculation steps, namely steps 1110, 1115 and 1120
before proceeding through control loop tests that ensure that these calculation steps 1110, 1115 and 1120 are performed
on each key data item.
[0143] The calculation steps 1110, 1115 and 1120 operate to calculate the second score for each key data item. This
second score is identical for each occurrence of a key data item in the data set 200. Accordingly, it need only be
calculated once for each of the key data items in the key data item set 225. In step 1120, once it has been calculated
the second score is assigned to each occurrence of the key data item in the set 225.
[0144] The second score is calculated as the greatest separation between occurrences of the key data item in the
set of key data items 225. This is calculated by first performing the step 1110 of identifying and retrieving the highest
position value [assigned at step 515 of Figure 5] and the lowest position value of a key data item in the set of key data
items 225. This is followed by the step 1115 of subtracting the lowest position value from the highest position value for
the selected key data item.
[0145] Figure 11 is similar to Figure 10 in that an operation is performed on each key data item which operation refers
to all of the key data items in the set of key data items 225.
[0146] However, the control loop in Figure 11 is different to Figure 10. It can be a more efficient process than Figure
10 depending on the specific implementation and method of accessing the set of key data items in the key data item
store 350.
[0147] The control loop step 1125 tests for the end of the key data item set 225, for instance by looking for the
presence of a next data. If the result is positive, then the next key data item is selected. If the second score has already
been calculated (step 1150) for the selected key data item, due to the occurrence of an identical key data item in a
previous section 295 of the data set 200, then the process returns to step 1125 to look for a next data item. If the
selected data item does not have a second score, then the process returns to steps 1110, 1115 and 1120 on the selected
key data item.
[0148] Table 7 shows the results of applying the steps of Figure 11 to the key data items from the example data set
200. Referring to Table 7, this produces for instance a second score of seven for the key data item "sat" since it occurs
first in section 1 and last in section 8, with 8 minus 1 equalling 7.

[0149] Once step 1125 has been completed and the second scores have been calculated for each key data item,
the step 1140 of using the key data items to modify the distribution value 290 of each section 295 can be performed.
[0150] This may be achieved by summing the second scores for each section 295 and using the result to further
refine the ordering of the sections 295. This may be in addition to the distribution value 290 calculated in Figure 10 or
it may be used instead of this distribution value 290. For instance, referring above to Table 5, the second scores for
each section could be added to the first scores to give the distribution values 290 prior to division.
[0151] The advantage of using second scores is that it can be the case that key data items 225 are more relevant
to the subject matter of the data set 200 when they re-occur far apart in the data set 200.

Adjustment Value Generation

[0152] Figure 12 details additional steps that may be incorporated into step 830 of Figure 8. The steps detailed in
Figure 12 calculate a value for each section 295 that may be used for adjusting the distribution value 290. It is called
the first adjustment value and is calculated using the first and second scores for each key data item, and a third score
for each key data item calculated under the step 1210 of Figure 12.

Table 7

key data item second score

cat 3
sat 7
mat 4
dog 5
floor 3
night 1
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[0153] The process of Figure 12 also has two control loops. The first loop ensures that the step 1210 of calculating
a third score is performed for each key data item of the data set 200 and the second control loop ensures that the step
1230 of calculating the first adjustment value is performed for each section 295.
[0154] The process of Figure 12 commences with the step 1205 of accessing the first key data item in the first section
295.
[0155] The first loop is then commenced with the step 1210 of calculating a third score for the selected key data
item. The calculation is performed by identifying every pair of sections 295 in which the key data item of consideration
co-occurs, subtracting the lower position value from the higher position value for each of said pairs of sections. The
result of the subtraction for each pair is then divided by the second score of the key data item of consideration. Each
of these values is then summed for the key data item of consideration, resulting in the third score for the key data item
of consideration.
[0156] Once the third score is calculated for each key data item, the second control loop is entered, which operates
so as to calculate the first adjustment value for each section 295 of the data set 200.
[0157] The first adjustment value for each section 295 of the key data set 200 is calculated at step 1230 as the sum
of the third score of each key data item in the selected section 295.
[0158] The above process may be better represented using the following pseudo code:

for each section S
set its adjustment value to zero

for each key data item
for every pair of sections (i, j), where i>j, that the key data item occurs in add (i - j)/Sd to the adjustment values of
sections s, and s,

[0159] (For the purposes of the above pseudo code and following description, "Sd" means second score and "Wd"
means distribution value.)
[0160] Referring back to Table 3 above, consider Section 8 of the example data set 200. The key data item "dog"
has a second score of 5(=8-3). The occurrence of "dog" in sentences 3 and 4 contributes:

[0161] Repeating these operations for the words "sat" and "floor" yields the first adjustment value for Section 8 as:

[0162] The result of this process is, like the use of the second scores described above, that links between words in
sentences widely spaced through a data set 200 are favoured. It is assumed that wide spacing indicates that a concept
contributes more significantly to the subject matter of the data set 200.
[0163] Figure 12 is concluded with the step 1245 of modifying the distribution value 290 of each section 295 using
the first adjustment value. This may be performed in a similar manner to the step 1140 of Figure 11 for the second
scores of the key data items.
[0164] Figure 13 details additional steps that may be incorporated into steps 820 of Figure 8. The steps determine
a further distribution pattern for the key data items of the data set 200. This further distribution pattern is measured
using a second adjustment value.
[0165] Figure 13 comprises a control loop to ensure that each section 295 has a second adjustment value calculated.
[0166] The calculation of the second adjustment value commences with the step 1310 of accessing the first adjust-
ment value of the selected section 295 and the step 1315 of accessing the distribution value 290 of the selected section
295.
[0167] The second adjustment value is then calculated at step 1320 by dividing the first adjustment value by the
square root of the distribution value 290.
[0168] It is preferable to perform this normalisation so that longer sentences do not get proportionately higher scores
than shorter sentences. It has been found that dividing by √ Wd provides preferred results to dividing by Wd alone.
[0169] Applying this to the example data set 200 and referring to Figure 5 above, the second adjustment value for
section 8 is calculated as:

(8-3)/5 + (8-4)/5 = 1.8
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[0170] At step 1325, the distribution value 290 is modified by the second adjustment value.
[0171] One method for this is to replace the old distribution value 290 with the second adjustment value, though
other methods similar to those detailed above in relation to Figures 11 and 12 are also possible.
[0172] Figure 14 details additional steps that may be incorporated into step 830 of Figure 8. These steps define a
skewing value for each section 295. The skewing value of each section 295 is used to modify the distribution value
290 of each section 295.
[0173] Figure 14 commences with the step 1405 of accessing the data set 200 and section information. It then
proceeds with the step 1410 of identifying super groups of sections 295 within the data set 200. The super group may
take various forms, for example where each section 295 corresponds to a sentence then the supergroups may be the
paragraphs of the data set 200. Alternatively, where the sections 295 are paragraphs, then the supergroups of the data
set 200 may be pages or chapters of the data set 200.
[0174] In the example data set 200 of Figure 2, a supergroup 1 comprises sections 1, 2, 3, 4 and 5 and a supergroup
2 comprises sections 6, 7 and 8.
[0175] The skewing value is assigned to each section 295, at step 1415, according to the position of the section 295
within its supergroup, with earlier sections 295 being favoured more highly.
[0176] The preferred scheme is:

section 1: skewing value = 1.2
section 2: skewing value = 1.1
section 3: skewing value = 1.05
section 4: skewing value = 1.025

etc
[0177] The distribution value 290 of each section 295 is then modified according to the step 1420 of multiplying the
distribution value 290 by the skewing value.
[0178] Where the embodiment of Figure 13 is used for the distribution value 290 of section 8, the following multipli-
cation is performed:

[0179] The value 1.05 is used as the skewing value because sentence 8 is the third sentence in the second super-
group of the data set 200.
[0180] This skewing operates on the assumption that the most significant information in a paragraph is often found
near its start.
[0181] A similar skewing value may also be applied to each supergroup of a data set 200:

supergroup 1: each section is multiplied by 1.2
supergroup 2: each section is multiplied by 1.1
supergroup 3: each section is multiplied by 1.05
supergroup 4: each section is multiplied by 1.025

etc
[0182] Thus the distribution value for section 8 becomes:

because section 8 is in the second supergroup of the data set 200.
[0183] Applying the steps of Figure 13 and Figure 14 yields the following (approximate) skewed distribution values
290:

5.09/√6 = 2.08 (approx).

2.08*1.05 = 2.18 (approx)

2.18*1.1 (= 2.39 approx)
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Summary Length and Section Rating (fine gradation)

[0184] Figure 15 is a flow chart of additional steps that may be incorporated into the step 420 of Figure 4 of producing
summaries.
[0185] It commences with the step 1505 of ordering the sections 295 in numerically descending order according to
their ranking value which is followed by the step 1510 of ordering sections 295 with the same ranking value according
to their distribution values 290.
[0186] Once the sections 295 are ordered, summary length data, specified by a user or external application or, in
the absence of such, a default value of summary length is retrieved from summarisation control module 305.
[0187] The section 295 with the highest ranking value (and highest distribution value 290 if more than one section
295 have the same ranking value) is then retrieved at step 1520 and the length of the section 295 calculated. This
length is then stored against a summary length counter and at step 1525 the length of the summary is compared against
the specified length.
[0188] Where the length does not meet summary length requirements, the next highest ranked section 295 is selected
at step 1530 and its length computed and again added to the length of the previously calculated summary before
repeating the summary length test of the step 1525.
[0189] Once the sections 295 that comprise a summary of sufficient length are identified, the step 1530 of applying
summary ordering rules is performed. These rules specify if the summary is to be generated according to ranking value
order or position value order. Once the step 1540 of ordering of the sections 295 according to the summary ordering
rules has been performed, the step 1545 of outputting the summary is then performed.
[0190] Other embodiments may not consider section length when generating a summary. These embodiments select
a threshold value above which all sections 295 are reproduced in the summary. An example of such is a summary that
reproduces a percentage value of the data set 200.
[0191] An example of this method appears below using the present example data set 200 and the results of Figures
13 and 14.
[0192] For simplicity, each section 295 is provided with an integer value corresponding to its position in the list of
distribution values 290. For example, there are 8 sections 295 in the present example and accordingly each section
295 is assigned a value, referred to below as a "Rating", between 1 and 8, so that the sections 295 are ordered in the
same order as that determined by the distribution values 290.

[0193] These ratings may be used to provide summaries of all possible lengths, by varying a threshold value for

Table 8

Section Skewed Distribution Values

1 2.65
2 1.16
3 1.61
4 1.90(3)
5 1.90(2)
6 1.32
7 1.21
8 2.39

Table 9

Section Rating (fine gradation)

1 8
2 1
3 4
4 6
5 5
6 3
7 2
8 7
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these Ratings, and only including sections 295 with ratings at or above the threshold.
[0194] In some embodiments, for example where detail in the summary is more important than length, the gradation
in this rating technique above may be too fine (meaning some detail may be lost) in which case a coarser rating system,
as described below, may be used.

Section Rating (coarse gradation)

[0195] With a coarse Rating scheme, the number of unique section ratings is collapsed into a smaller number, so
that summaries of approximately 1/2, 1/4, 1/8 etc of the original document length (with a lower limit of two sections
295) are produced.
[0196] For the example verse, the mapping from fine rating to coarse rating is:

giving the coarse sentence ratings as:

[0197] Thus selecting a threshold rating of 2 would produce a summary containing sentences 1, 3, 4, 5 and 8 being:

The cat sat on the mat.
The dog also sat on the mat.
Both cat and dog sat on the mat.
The mat is on the floor.
The dog sat on the floor.

[0198] However, this summary has not accounted for target data items. To account for target data items, the ratings
of all sections 295 containing words or phrases that match the target data items are increased sufficiently to exceed
the scores of all other sections 295. In the case where there is more than one word or phrase in the target data items,
all sentences containing N + 1 matches to the target data items have their ratings increased sufficiently to exceed the
ratings of all sections 295 containing N matches to the target data items.
[0199] In the example data set 200, if the data items of "night, star" are used, the rating of sentence 6 (containing
"night") under the coarse gradation system is increased from 1 to 4, and the rating of sentence 7 (containing both
"night" and "star") is increased from 1 to 5. Differences in original gradation are preserved when promoting ratings to
take account of the target data items.
[0200] In the example, the coarse section 295 ratings become:

fine 8 7 6 5 4 3 2 1
coarse 3 3 3 2 2 1 1 1

Table 10

section section rating (coarse gradation)

1 3
2 1
3 2
4 3
5 2
6 1
7 1
8 3

Table 11

Section sentence rating (coarse gradation)

1 3
2 1
3 2
4 3
5 2
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[0201] Thus selecting a threshold rating of 3 would produce a summary containing sections 1, 4, 6, 7 and 8.

The cat sat on the mat.
Both cat and dog sat on the mat.
The night was clear.
I counted the stars that night.
The dog sat on the floor.

[0202] Accounting for target data items in this manner allows a summary 235 to be produced that accounts for not
only the target data items occurring within a data set 200 but it also places this summary 235 into context with the
subject matter of the entire data set 200.
[0203] Preferred embodiments may be built using the Java programming language well known in the art and available
from Sun Microsystems, CA, USA. It is widely used for applications related to Internet browsers and servers. In such
an embodiment, as mentioned above, the summariser 100 may receive a URL as input. The summariser may then
request the viewer 135 to download the URL to summariser 100. Once downloaded, the summariser may then proceed
to summarise the data set 200 of the URL.
[0204] Where the summary contains a sentence with an HTML tag in it, then it is preferable that the immediately
preceding sentence be forcibly included in the summary 235. This may be achieved in a post processing step, which
commences by scanning the summariser's output to detect HTML tags.
[0205] A further post processing step is to review the opening of each sentence. Where it commences with words
and phrases such as "Also", "Furthermore", "In addition", "However" [if followed by a commal, "He", "She", then the
preceding sentence is preferably forcibly included into the summary 235.
[0206] Removal of a sentence from a data set 200 for the generation of a summary may cause quotation marks in
the summary to become incomplete. This may be detected by the post processing step of forward and reverse scanning
of the summary. Where an open quotation is found, the original data set 200 is referred to and the last sentence in the
quote has quotation marks appended.
[0207] For example, assume the data set 200 is:

(1) He said, "The project has finished.
(2) We must celebrate our success.
(3) Everyone will receive a token gift."
(4) The project was then closed.

[0208] Assuming that this produces a summary with sentences 1, 2 and 4, the summary produced would read as:

(1) He said, "The project has finished.
(2) We must celebrate our success."
(4) The project was then closed.

[0209] Note the appended quotation marks at the end of sentence 2.

Claims

1. Apparatus for generating customised summaries of data sets, the apparatus comprising:

an input for receiving a data set (200) to be summarised;
an input for receiving at least one predetermined target data item (215);
sectioning means for dividing said data set (200) into one or more sections (295) according to pre-determined
criteria (240);

Table 11 (continued)

Section sentence rating (coarse gradation)

6 4
7 5
8 3
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ranking means operable for each said section to compare data within the said section (295) with at least one
received target data item (215) and for calculating a ranking value (285) for the said section (295), said ranking
value (285) being dependent on the outcome of said comparisons for the said section (295); and
compiling means (230) for compiling a customised summary (235) of said data set (200) by selecting one or
more of said one or more sections (295) according to their respective ranking values (285).

2. Apparatus according to Claim 1, wherein said at least one predetermined target data item (215) is input to said
apparatus by a user.

3. Apparatus according to Claim 1 or Claim 2, further comprising:

means for identifying one or more key data items (225) in each said section (295) according to a predetermined
stop list (210);
calculating means operable for each said section (295) to calculate one or more distribution values (290)
indicative of the relevance of information contained in the said section to the information content of said data
set as a whole, each said distribution value (290) representing a different predetermined measure of the dis-
tribution, in said data set (200), of occurrences of key data items (225) identified in the said section (295); and
adjustment means for adjusting said ranking value (285) for each said section (295) according to the respective
said one or more distribution values (290).

4. Apparatus according to Claim 3, wherein said calculating means are operable to calculate a first distribution value
for each said section (295), said first distribution value representing a measure of the number of sections of said
data set (200), other than the said section (295), containing key data items (225) of the said section, said first
distribution value, as calculated for the said section (295), being proportional to the sum of the values of said
measure of the number of sections determined for each key data item (225) of the said section (295).

5. Apparatus according to Claim 3 or Claim 4, wherein said calculating means are operable to calculate a second
distribution value for each said section (295), said second distribution value representing a measure of the sepa-
ration between the first occurrence within said data set (200) of each key data item (225) of the said section (295)
and the respective last occurrence, said second distribution value, as calculated for the said section (295), being
proportional to the sum of the values of said measure of separation determined for each key data item (225) of
the said section (295).

6. Apparatus according to any one of the preceding claims, wherein said selecting means are arranged to compile
a summary (235) having a pre-defined length by selecting, in order of decreasing rank, as determined by the
corresponding ranking value (285), one or more of said one or more sections (295), beginning with the highest
ranked section, and adding each selected section to the summary (235) until the summary (235) has attained said
pre-defined length.

7. A method for generating a customised summary (235) of a data set (200), the method comprising the steps of:

i) receiving, as input, a data set (200) to be summarised;
ii) receiving, as input, at least one predetermined target data item (215);
iii) dividing said data set (200) into sections (295) according to predetermined criteria (240);
iv) comparing data items in each said section (295) against one or more target data items (215) received at
step ii);
v) calculating a ranking value (285) for each said section (295) in dependence upon the outcome of the re-
spective said comparisons; and
vi) compiling a customised summary (235) of said data set (200) by selecting one or more of said one or more
sections (295) according to their respective ranking values (285).

8. A method according to Claim 7, further comprising the steps of:

a) identifying key data items (225) within each said section (295) from step iii) according to a pre-determined
stop list (210);
b) calculating, for each said section (295), one or more distribution values (290) indicative of the relevance of
information contained in the said section (295) to the information content of said data set (200) as a whole,
each said distribution value (290) representing a predetermined measure of the distribution of occurrences of
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the key data items (225) of the said section (295) in said data set (200); and
c) adjusting said ranking value (285) from step v) for each said section (295) in dependence upon the respective
said one or more distribution values (290).

9. A method according to Claim 8, wherein, at step b), said one or more pre-determined measures of distribution
include a measure of the number of sections of said data set (200), other than the said section (295), containing
key data items (225) of the said section (295) and wherein the corresponding distribution value (290), as calculated
for the said section (295), is proportional to the sum of the values of said measure of the number of sections
determined for each key data item (225) of the said section (295).

10. A method according to Claim 8 or Claim 9, wherein, at step b), said one or more pre-determined measures of
distribution include a measure of the separation between the first occurrence within said data set (200) of each
key data item (225) of the said section (295) and the respective last occurrence and wherein the corresponding
distribution value (290), as calculated for the said section (295), is proportional to the sum of the values of said
measure of separation determined for each key data item (225) of the said section (295).

Patentansprüche

1. Vorrichtung zur Erzeugung kundenspezifischer Zusammenfassungen von Datengruppen mit:

einem Eingang zum Empfangen einer zusammenzufassenden Datengruppe (200);

einem Eingang zum Empfangen zumindest eines vorgegebenen Solldatensatzes (215);

einer Trenneinrichtung zur Unterteilung des Datensatzes (200) in einen oder mehrere Abschnitte (295) gemäß
vorgegebenen Kriterien (240);

einer für jeden der Abschnitte aktivierbaren Bewertungseinrichtung zum Vergleichen der Daten in dem Ab-
schnitt (295) mit mindestens einem empfangenen Solldatensatz (215) und zur Berechnung eines Rangwerts
(285) für den Abschnitt (295), wobei der Rangwert (285) vom Ergebnis der Vergleiche für den Abschnitt (295)
abhängt; und

einer Kompiliereinrichtung (230) zur Zusammenstellung einer kundenspezifischen Zusammenfassung (235)
der Datengruppe (200) durch Auswählen eines oder mehrerer der Abschnitte (295) entsprechend ihren jewei-
ligen Rangwerten (285).

2. Vorrichtung nach Anspruch 1, bei der zumindest ein vorgegebener Solldatensatz (215) vom Benutzer in die Vor-
richtung eingegeben wird.

3. Vorrichtung nach Anspruch 1 oder 2, die weiterhin aufweist:

eine Einrichtung zur Identifikation eines oder mehrerer Schlüsseldatensätze (255) in jedem Abschnitt (295)
entsprechend einer vorgegebenen Anhalteliste (210);

eine für jeden Abschnitt (295) aktivierbare Berechnungseinrichtung zum Berechnen eines oder mehrerer Ver-
teilungswerte (290), die die Relevanz der in dem Abschnitt enthaltenen Informationen für den Informations-
gehalt der Datengruppe als ganzes angeben, wobei jeder Verteilungswert (290) eine andere vorgegebene
Messung der Verteilung der Fundstellen der in dem Abschnitt (295) identifizierten Schlüsseldatensätze (225)
in der Datengruppe (200) repräsentiert;

eine Einstelleinrichtung zur Einstellung des Rangwerts (285) für jeden Abschnitt (295) entsprechend des je-
weiligen einen bzw. der jeweiligen mehreren Verteilungswerte (290).

4. Vorrichtung nach Anspruch 3, bei der die Berechungseinrichtung aktiviert werden kann, um einen ersten Vertei-
lungswert für jeden Abschnitt (295) zu berechnen, wobei der erste Verteilungswert eine Messung der Anzahl der
Abschnitte der Datengruppe (200) neben dem Abschnitt (295) repräsentiert, die Schlüsseldatensätze (225) des
Abschnitts enthalten, und der für den ersten Abschnitt (295) berechnete erste Verteilungswert proportional zur
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Summe der für jeden Schlüsseldatensatz (225) des Abschnitts (295) bestimmten Werte der Messung der Anzahl
der Abschnitte ist.

5. Vorrichtung nach Anspruch 3 oder 4, bei der die Berechnungseinrichtung aktiviert werden kann, um einen zweiten
Verteilungswert für jeden Abschnitt (295) berechnen, wobei der zweite Verteilungswert eine Messung des Abstands
zwischen dem ersten Fundort jedes Schlüsseldatensatzes (225) des Abschnitts (295) und dem jeweiligen letzten
Fundorts innerhalb der Datengruppe (200) repräsentiert und der für den Abschnitt (295) berechnete zweite Ver-
teilungswert proportional zur Summe der für jeden Schlüsseldatensatz (225) des Abschnitts (295) bestimmten
Werte der Messung des Abstands ist.

6. Vorrichtung nach einem der vorhergehenden Ansprüche, bei der die Auswahleinrichtung so beschaffen ist, daß
sie durch die Auswahl eines oder mehrerer aus dem einen bzw. den mehreren Abschnitten (295) beginnend mit
dem hochrangigsten Abschnitt in durch den entsprechenden Rangwert (285) bestimmter, absteigender Reihen-
folge der Rangwerte und Hinzufügen jedes ausgewählten Abschnitts zu der Zusammenfassung (325), bis die
Zusammenfassung (235) die vorgegebene Länge erreicht hat, eine Zusammenfassung (235) mit einer vorgege-
benen Länge kompiliert.

7. Verfahren zur Erzeugung einer kundenspezifischen Zusammenfassung (235) einer Datengruppe (200) mit den
Schritten:

i) Empfangen einer zusammenzufassenden Datengruppe (200) als Eingang,

ii) Empfangen mindestens eines vorgegebenen Solldatensatzes (215) als Eingang,

iii) Unterteilten der Datengruppe (200) in Abschnitte (295) entsprechend vorgegebenen Kriterien (240),

iv) Vergleichen der Datensätze in jedem Abschnitt (295) mit einem oder mehreren der im Schritt ii) empfan-
genen Solldatensätze (215),

v) Berechnen eines Rangwerts (285) für jeden der Abschnitte (295) in Abhängigkeit vom Ergebnis der jewei-
ligen Vergleiche, und

vi) Kompilieren einer kundenspezifischen Zusammenfassung (235) der Datengruppe (200) durch Auswählen
eines oder mehrerer aus dem einen bzw. den mehreren Abschnitten (295) entsprechend ihren jeweiligen
Rangwerten (285).

8. Verfahren nach Anspruch 7, das ferner die Schritte umfaßt:

a) Identifizieren von Schlüsseldatensätzen (225) in jedem der im Schritt iii) erzeugten Abschnitte (295) ent-
sprechend einer vorgegebenen Anhalteliste (210),

b) Berechnen eines oder mehrerer die Relevanz der in dem Abschnitt (295) enthaltenden Informationen für
den Informationsgehalt der Datengruppe (200) als ganzer angebender Verteilungswerte (290) für jeden der
Abschnitte (295), wobei jeder Verteilungswert (290) eine vorgegebene Messung der Verteilung der Fundorte
der Schlüsseldatensätze (225) des Abschnitts (295) in der Datengruppe (200) repräsentiert, und

c) Einstellen des im Schritt v) berechneten Rangwerts (285) jedes Abschnitts (295) in Abhängigkeit von dem
jeweiligen einen bzw. den jeweiligen mehreren Verteilungswerten (290).

9. Verfahren nach Anspruch 8, bei dem die eine bzw. die mehreren vorgegebenen Messungen der Verteilung im
Schritt b) eine Messung der Anzahl der Abschnitte der Datengruppe (200) außer dem Abschnitt (295) einschließen,
die Schlüsseldatensätze (225) des Abschnitts (295) enthalten, und bei dem der entsprechende für den Abschnitt
(295) berechnete Verteilungswert (290) proportional zur Summe der für jeden Schlüsseldatensatz (225) des Ab-
schnitts (295) bestimmten Werte der Messung der Anzahl der Abschnitte ist.

10. Verfahren nach Anspruch 8 oder 9, bei die eine bzw. die mehreren vorgegebenen Messungen der Verteilung im
Schritt b) eine Messung des Abstands zwischen dem ersten Fundort jedes Schlüsseldatensatzes (225) des Ab-
schnitts (295) und dem jeweils letzten Fundort innerhalb der Datengruppe (200) einschließen, wobei der entspre-
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chende, für den Abschnitt (295) berechnete Verteilungswert (290) proportional zur Summe der Werte der Messung
des für jeden Schlüsseldatensatz (225) des Abschnitts (295) bestimmten Abstands ist.

Revendications

1. Dispositif destiné à générer des récapitulations personnalisées d'ensembles de données, le dispositif comprenant :

une entrée destinée à recevoir un ensemble de données (200) à récapituler,
une entrée destinée à recevoir au moins un élément de données cible prédéterminé (215),
un moyen de division en sections destiné à diviser ledit ensemble de données (200) en une ou plusieurs
sections (295) conformément à des critères prédéterminés (240),
un moyen de classement pouvant être mis en oeuvre pour chaque dite section pour comparer des données
à l'intérieur de ladite section (295) à au moins un élément de données cible reçu (215) et à calculer une valeur
de classement (285) pour ladite section (295), ladite valeur de classement (285) étant dépendante du résultat
desdites comparaisons pour ladite section (295), et
un moyen de compilation (230) destiné à compiler un récapitulatif personnalisé (235) dudit ensemble de don-
nées (200) en sélectionnant une ou plusieurs desdites une ou plusieurs sections (295) selon leurs valeurs de
classement respectives (285).

2. Dispositif selon la revendication 1, dans lequel ledit au moins un élément de données cible prédéterminé (215)
est appliqué en entrée audit dispositif par un utilisateur.

3. Dispositif selon la revendication 1 ou la revendication 2, comprenant en outre :

un moyen destiné à identifier un ou plusieurs éléments de données clés (225) dans chaque dite section (295)
conformément à une liste d'arrêts prédéterminés (210),
un moyen de calcul pouvant être mis en oeuvre pour chaque dite section (295) pour calculer une ou plusieurs
valeurs de distribution (290) indicatives de la pertinence des informations contenues dans ladite section pour
le contenu en informations dudit ensemble de données dans son ensemble, chaque dite valeur de distribution
(290) représentant une mesure prédéterminée différente de la distribution, dans ledit ensemble de données
(200), des occurrences desdits éléments de données clés (225), identifiés dans ladite section (295), et
un moyen d'ajustement destiné à ajuster ladite valeur de classement (285) pour chaque dite section (295)
conformément auxdites une ou plusieurs valeurs de distribution respectives (290).

4. Dispositif selon la revendication 3, dans lequel ledit moyen de calcul peut être mis en oeuvre pour calculer une
première valeur de distribution pour chaque dite section (295), ladite première valeur de distribution représentant
une mesure du nombre des sections desdits ensembles de données (200) autres que ladite section (295), conte-
nant des éléments de données clés (225) de ladite section, ladite première valeur de distribution, telle qu'elle est
calculée pour ladite section (295) étant proportionnelle à la somme des valeurs de ladite mesure du nombre des
sections déterminée pour chaque élément de données clés (225) de ladite section (295).

5. Dispositif selon la revendication 3 ou la revendication 4, dans lequel ledit moyen de calcul peut être mis en oeuvre
pour calculer une seconde valeur de distribution pour chaque dite section (295), ladite seconde valeur de distri-
bution représentant une mesure de la séparation entre la première occurrence à l'intérieur dudit ensemble de
données (200) de chaque élément de données clé (225) de ladite section (295) et la dernière occurrence respec-
tive, ladite seconde valeur de distribution, telle qu'elle est calculée pour ladite section (295) étant proportionnelle
à la somme des valeurs de ladite mesure de séparation déterminée pour chaque élément de données clé (225)
de ladite section (295).

6. Dispositif selon l'une quelconque des revendications précédentes, dans lequel ledit moyen de sélection est agencé
pour compiler une récapitulation (235) présentant une longueur prédéfinie en sélectionnant, dans l'ordre de rang
décroissant, tel qu'il est déterminé par la valeur de classement correspondante (285), une ou plusieurs desdites
une ou plusieurs sections (295), en commençant par la section de rang le plus élevé, et en ajoutant chaque section
sélectionnée au récapitulatif (235) jusqu'à ce que le récapitulatif (235) ait atteint ladite longueur prédéfinie.

7. Procédé de génération d'une récapitulation personnalisée (235) d'un ensemble de données (200), le procédé
comprenant les étapes consistant à :
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(i) recevoir, en tant qu'entrée, un ensemble de données (200) à récapituler,
(ii) recevoir, en tant qu'entrée, au moins un élément de données cible prédéterminé (215),
(iii) diviser ledit ensemble de données (200) en sections (295) conformément auxdits critères prédéterminés
(240),
(iv) comparer des éléments de données dans chaque dite section (295) à un ou plusieurs éléments de données
cibles (215) reçus à l'étape ii),
v) calculer une valeur de classement (285) pour chaque dite section (295) suivant le résultat desdites com-
paraisons respectives, et
vi) compiler une récapitulation personnalisée (235) dudit ensemble de données (200) en sélectionnant une
ou plusieurs desdites une ou plusieurs sections (295) conformément à leurs valeurs de classement respectives
(285).

8. Procédé selon la revendication 7, comprenant en outre les étapes consistant à :

a) identifier des éléments de données clés (225) à l'intérieur de chaque dite section (295) à partir de l'étape
iii) conformément à une liste d'arrêt prédéterminée (210),
b) calculer, pour chaque dite section (295), une ou plusieurs valeurs de distribution (290) indicatives de la
pertinence des informations contenues dans ladite section (295) pour le contenu en informations dudit en-
semble de données (200) dans son ensemble, chaque dite valeur de distribution (290) représentant une me-
sure prédéterminée de la distribution des occurrences des éléments de données clés (225) de ladite section
(295) dans ledit ensemble de données (200), et
c) ajuster ladite valeur de classement (285) de l'étape v) pour chaque dite section (295) suivant la valeur
respective desdites une ou plusieurs valeurs de distribution (290).

9. Procédé selon la revendication 8, dans lequel, à l'étape b), lesdites une ou plusieurs mesures prédéterminées de
distribution comprennent une mesure du nombre des sections dudit ensemble de données (200), autres que ladite
section (295), contenant des éléments de données clés (225) de ladite section (295) et dans lesquelles la valeur
de distribution correspondante (290), telle qu'elle est calculée pour ladite section (295) est proportionnelle à la
somme des valeurs de ladite mesure du nombre des sections déterminée pour chaque élément de données clé
(225) de ladite section (295).

10. Procédé selon la revendication 8 ou la revendication 9, dans lequel à l'étape b), lesdites une ou plusieurs mesures
prédéterminées de distribution comprennent une mesure de la séparation entre la première occurrence à l'intérieur
dudit ensemble de données (200) de chaque élément de données clé (225) de ladite section (295) et de la dernière
occurrence respective et dans lequel la valeur de distribution correspondante (290), telle qu'elle est calculée pour
ladite section (295), est proportionnelle à la somme des valeurs de ladite mesure de séparation déterminée pour
chaque élément de données clé (225) de ladite section (295).
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